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Abstract
Krill, the shrimp-like crustaceans live in ocean, acts as the bottom of food chain. It is 
regarded as the probably largest biomass species among the different multicellular animal 
species that has a stock size of 700 to 1,400 million metric tons. It can provide the sustainable 
annual catch amount of 70 to 200 million metric tons which is comparable amount to the total 
annual production of global fisheries harvest with 160 million tons at 2009, according to the 
Food Agriculture and Organization. Thus, utilization of krill for human is generally regarded as 
the solution for the coming world-wide food shortage. Evaluation on nutrition of Antarctic krill 
protein showed that krill is a suitable food for human consumption, has the benefits of high -3 
PUFAs (polyunsaturated fatty acids) composition and a rich source of high quality proteins. 
Among shrimp-like crustaceans, only the Antarctic krill has been developed for human food 
consumption, but the North Pacific krill seems more feasible to utilize for countries around the 
North Pacific, especially Japan. However, North Pacific krill has been developed only as fish 
feed in aquaculture and sport fishing for the past decades, since it is difficult to recover the 
meat in satisfying yields through conventional processing methods due to its small size. 
Therefore, the study is aimed to develop suitable strategy to recover the protein with a good 
removal of inedible materials and satisfied recovered yield, followed by developing a 
gel-product from the recovered krill protein. 
Research inspiration and the information which are necessary to understand the contents 
of this research are summarized and provided in chapter 1 and 2, which are introduction and 
literature review, respectively. In chapter 3, the stability of whole North Pacific krill protein 
during frozen storage at -30 C for 120 days in the absence or presence of cryoprotectant was 
studied. North Pacific krill incorporated with 7.5 % sucrose was found to have less protein 
denaturation than that of krill protein without sucrose did, that could be seen in the lower 
surface hydrophobicity and higher total sulfhydryl content in krill protein under the presence of 
7.5 % sucrose. According to the SDS-PAGE, protein without cryoprotectant was clarified to be 
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easy to form the polymer, indicating the forming of S-S bond between proteins. 
In chapter 4, for effective utilization of North Pacific krill, the proximate composition, 
amino acid composition, free fatty acid composition and mineral composition, as well as 
protein composition and residual proteolytic activity of the krill protein, recovered by acid and 
alkaline-aided isoelectric solubilization/precipitation, were investigated. Krill protein was 
yielded at 31.7% and 73.4% by acidic and alkaline treatment, respectively. Both treatments 
resulted in comparable higher content of essential amino acids (EAAs) than whole krill, 
accompanied with effective removal of insoluble materials.
Autolysis of North Pacific krill protein at acidic and alkaline solubilization during 
protein recovery via isoelectric solubilization/precipitation was investigated and described in 
chapter 5. Pronounced auto-degradation of myosin heavy chain and actin from krill protein 
were observed at alkaline pH values (pH 9.0-pH 12.0), exhibiting the maximum autolytic 
activity at around pH 12.0, whereas no significant protein degradations were found at acidic 
condition. The proteolytic activity of endogenous proteinases from krill protein showed the 
optimum activities at 50, 50, 50 and 40 C under corresponding pH 3.0, 6.0, 9.0 and 12.0, 
respectively, while the proteolytic activity of krill protein under pH 12.0 possessed 
low-temperature activity that retained 30 % of optimal activity at 4 C, suggesting the possibly 
responsible for the autolysis of krill protein at alkaline pH value. Three major proteinases were 
detected by myofibrillar protein-based zymography, with approximate molecular weights of 26 
(KP-1), 18 (KP-2) and 17 kDa (KP-3) under alkaline pH range, while KP-3 was observed as the 
most active among proteinases which may be responsible for autolysis of krill protein during 
alkaline-induced protein recovery dominantly. Substrate specificity analysis toward 
MCA-substrate showed that the endogenous proteinase at pH 12.0 cleaved on the carboxyl side 
of the arginine residue. Inhibitory specificity of endogenous proteases revealed that KP-3 was 
effectively inhibited by aprotinin, pefabloc SC and leupeptin, whereas no inhibition was 
observed in the presence of EDTA, pepstatin and E-64, indicating the characteristic of serine 
proteinase. The study of endogenous protease in recovered protein by alkaline 
solubilization/precipitation was also carried out in this chapter. The results indicated the 
endogenous proteinase from recovered protein shared the same characteristics with the whole 
krill protein that serine proteinase occupied the major effect on the autolysis of krill protein at 
pH 7.0.
The krill surimi incorporated with 5 % soybean protein or egg white could result in 
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significant increasing of gel strength to 150 % and 214 % of control values (no addition), 
respectively, accompanying with the reduction of expressible moisture contents, decreased to
62 % and 75 % of control values, respectively. Both soybean protein and egg white could not 
enhance the gel deformation with the increased concentrations added, indicating the 
denaturation of myosin in recovered krill protein. Thus, the further study is needed to reinforce 
the gel deformation which reflects gel elasticity.
Overall results were discussed and concluded in the last chapter. This research reveals 
not only the great possibility to utilize krill protein from North Pacific krill for human 
consumption but also indicates the potential application on the protein substitute of fish protein 
in surimi processing.
